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in  particular  compounds  having  the  formulae  (1),  (2)  and  (3) 

and  to  anti-tumor  compositions  containing  a  compound  having  the  formula  (6) 

(6) 

and  to  novel  compounds,  in  particular  of  the  formulae  (2),  (3)  and  40  (6). 
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Numerous  organo  tin  compounds  having  anti-tumour  properties  are  known  from  literature,  e.g.  com- 
pounds  of  which  the  organic  moiety  is  a  steroid  which  is  bound  by  one  or  two  oxygen  atoms  to  tin.  For 
example,  S.V.  Kanakkanatt,  "Synthesis  of  Tin  Steroids  and  the  Relation  between  Structure  and  Anticancer 
Activity",  Chapter  15,  pages  189-195  and  N.F.  Cardarelli,  "Suppression  of  Mammary  Adenocarcinoma  in 

5  A/KI  Mice  through  the  Oral  Administration  of  Tin  Steroids",  Chapter  17,  pages  199-209,  disclose  triphenyltin 
cholate,  prepared  from  cholic  acid  and  triphenyltin  hydroxide,  and  its  anti-cancer  activity. 

w 

15 

These  publications  also  disclose  a  number  of  other  tin  steroids  and  their  anti-cancer  activity,  e.g. 
triphenyl  testosteronyl  ether,  tributyltin  deoxycholate,  triphenyltin  cholesteryl  ether,  cholesteryl-n-butylstan- 
nate,  triphenyltin  dehydroisoandrosterone,  etc.. 

"Strategy  for  the  Development  of  Novel  Organotin  Anti-cancer  Agents"  by  M.  Gielen,  R.  Willem,  T. 
25  Mancilla,  J.  Ramharter  en  E.  Joosen  from  "Silicon,  Germanium,  Tin  and  Lead  Compounds",  Vol.  IX,  No.  4, 

1986,  pages  349-365  (Freund  Publishing  House,  London,  England)  discloses  the  di-n-butylstannylene 
derivative  of  1  1-desoxy-17a-hydroxy  corticosterone  and  mentions  anti-cancer  activity  for  this  compound. 

This  invention  provides  compositions  having  excellent  anti-tumor  activity.  These  compositions  contain 
as  an  active  ingredient  one  or  more  of  the  following  compounds: 

45 

50 

55 
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Compounds  (2)  and  (3)  are  novel  compounds.  Compound  (1)  is  known  from  an  article  by  H.  Pan,  R. 
Willem,  J.  Meunier-Piret  and  M.  Gielen  in  Organometallics,  1990,  9,  pages  2199-2201;  however,  this  article 
does  not  mention  or  suggest  the  use  of  this  compound  as  an  anti-tumor  agent. 

The  following  reaction  scheme  illustrates  the  preparation  of  the  above  compounds  with  reference  to 
iodine  as  the  halogenating  agent.  This  type  of  reaction  is  disclosed  in  the  above  mentioned  article  from 
Organometallics  1990,  9,  2199-2201  which  discloses  the  reaction  of  17-ethynyl-4-estren-17-ol  with  triphenyl- 
tin  hydride,  followed  by  the  reaction  of  the  obtained  product  with  one  equivalent  of  iodine  and  thereafter 
with  a  second  equivalent  of  iodine  to  obtain  (Z)-17-[2-(phenyldiiodostannyl)  vinyl]-4-estren-17-ol. 
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The  compounds  (1),  (2)  and  (3)  as  well  as  their  starting  compounds,  i.e.  (4),  (5)  and  (6)  respectively, 
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were  tested  in  vitro  against  the  following  human  tumor  cell  lines 
MCF-7  mammary  carcinoma 

40  WiDr  colon  tumor  cells 
Also  tested  was  cis-platin,  a  well  known  compound  for  the  treatment  of  human  tumors. 
The  tests  were  carried  out  according  to  the  method  of  R.  van  Lambalgen  and  P.  Lelieveld,  The  PIT 

Method:  an  automated  in  vitro  technique  for  drug  toxicity  testing.  Invest.  New  Drug  5,  161-165  (1987). 
The  ID5o  values  in  ng/ml  for  the  above  compounds  were  determined,  i.e.  the  amount  which  inhibits  50% 

45  of  the  cell  growth. 

ID50  values  in  ng/ml 

Compound  MCF-7  WiDr 

(1)  113  165 
(2)  49  140 
(3)  312  1195 
(4)  5943  6931 
(5)  2846  2361 
(6)  416  345 
Cis-platin  850  624 
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From  the  above  it  can  be  seen  that  not  only  the  diiodo  compounds  show  a  good  anti-tumor  activity,  but 
also  compound  (6),  the  starting  compound  for  compound  (3). 

Example  1 
5 

1.42  g  of  17-ethynyl-4-estren-17-ol  (5  mmol)  and  1.76  g  of  triphenyltin  hydride  (5  mmol)  were  dissolved 
in  30  ml  of  dry  ether  in  a  two-necked  flask  and  10  mg  of  dibenzoylperoxide  was  added.  After  20  hours  at 
room  temperature,  the  ether  was  evaporated  and  the  viscous  oil  was  crystallized  from  ethanol  to  obtain  2.06 
g  of  white  crystals,  mp  133-135°  C,  yield  65%.  0.25  g  of  hexaphenylditin  (mp  231-232°  C),  which  dissolves 

io  only  slightly  in  ethanol,  was  obtained  as  a  by-product.  After  recrystallizing  three  times  from  ethanol,  white 
needles  were  obtained  which  were  studied  by  X-ray  diffraction  analysis  [elementary  analysis:  C:  70.4% 
(calculated  for  CsgH^C^Sn:  70.8%);  H:  6.2%  (calculated:  6.4%)].  This  study  showed  that  the  obtained 
material  is  indeed  compound  (4).  The  resonance  at  2.55  ppm  of  the  acetylenic  proton  of  17-ethynyl-4- 
estren-17-ol  is  no  longer  present  in  the  proton  NMR  spectrum  of  (4),  but  rather,  characteristic  signals  of 

is  ethylenic  protons  are  observed,  i.e.  two  doublets  at  6.17  and  6.98  ppm,  with  tin-satellites  [3J(1H-C  =  C- 
117/119Sn)  =  98/102  and  178/188  Hz,  respectively]. 

Example  2 

20  1.49  g  of  17a-ethynylestradiol  3-methyl  ether  (5  mmol)  and  1.76  g  of  triphenyltin  hydride  (5  mmol)  were 
dissolved  in  30  ml  of  dry  ether  in  a  two-necked  flask  and  10  mg  of  dibenzoylperoxide  was  added.  After  20 
hours  at  roomtemperature,  the  ether  was  evaporated  and  the  viscous  oil  was  crystallized  from  ethanol.  An 
amount  of  2.2  g  of  white  crystals  were  obtained,  yield  65%  [elementary  analysis:  C:  71.2%  (calculated  for 
C38H/uOSn:  71.8%);  H:  7.0%  (calculated:  7.0%)].  An  amount  of  0.2  g  of  hexaphenylditin  was  obtained  as 

25  by-product.  The  resonance  at  2.59  ppm  of  the  acetylenic  proton  of  17a-ethynylestradiol  3-methyl  ether  is 
no  longer  present  in  the  proton  NMR  spectrum  of  compound  (5),  but  rather,  characteristic  signals  of 
ethylenic  protons  are  observed,  i.e.  two  doublets  at  6.21  and  7.06  ppm,  with  tin-satellites  [3J(1H-C  =  C- 
117/119Sn)  =  97/100  and  177/187  Hz,  respectively].  The  aromatic  signals  of  the  steroid  moiety  can  be  clearly 
observed  as  a  doublet,  a  doublet  of  doublets  and  another  doublet  at  6.61,  6.68  and  7.15  ppm,  respectively. 

30  The  methoxy-protons  resonate  at  3.76  ppm. 

Example  3 

0.42  g  of  1-ethynylcyclohexanol  (5  mmol)  and  1.76  g  triphenyltin  hydride  (5  mmol)  were  dissolved  in  30 
35  ml  of  dry  ether  in  a  two-necked  flask  and  10  mg  of  dibenzoylperoxide  was  added.  After  20  hours  at  room 

temperature  the  ether  was  evaporated  and  the  viscous  oil  was  crystallized  from  ethanol,  to  yield  0.60  g  of 
white  crystals,  yield:  64%.  0.2  g  of  hexa-phenylditin  was  obtained  as  by-product.  The  resonance  at  2.43 
ppm  of  the  acetylenic  proton  of  1-ethynylcyclohexanol  is  no  longer  present  in  the  proton  NMR  spectrum  of 
compound  (6),  but  rather,  characteristic  signals  of  ethylenic  protons  are  observed,  i.e.  two  doublets  at  6.34 

40  and  7.00  ppm,  with  tin-satellites  [3J(1  H-C  =  C-11  7/1  19Sn)  =  94/98  and  177/185  Hz,  respectively]. 

Example  4 

An  amount  of  50.8  mg  of  iodine  (0.2  mol)  dissolved  in  5  ml  of  chloroform  was  added  to  134.8  mg  of 
45  compound  (4)  dissolved  in  2  ml  of  chloroform.  The  colour  of  iodine  disappeared  immediately.  A  proton 

NMR  spectrum  of  a  CDCb  solution  of  the  obtained  compound,  in  which  one  of  the  three  phenyl  substituents 
present  in  compound  (4)  had  been  replaced  by  an  l-atom,  shows,  in  addition  to  the  complex  parts  which  is 
characteristic  for  the  steroid  moiety,  two  vinyl-protons  with  a  slightly  changed  chemical  shift:  6.38  and  6.77 
ppm,  with  tin-satellites  [3J(1  H-C  =  C-1  17/11  9Sn)  =  126/132  and  240/251  Hz,  respectively].  This  shows  that  the 

50  obtained  compound  is  indeed  Z-17-(2-diphenyliodostannylvinyl)-4-estren-17-ol,  compound  (7). 

55 
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Example  5 

An  amount  of  50,8  g  of  iodine  (0.2  mol)  dissolved  in  5  ml  of  chloroform,  were  added  to  141  mg  of 
compound  (5)  dissolved  in  2  ml  of  chloroform.  The  colour  of  the  iodine  disappears  immediately.  A  proton- 
NMR  spectrum  of  a  CDCb  solution  of  the  obtained  compound,  in  which  one  of  the  three  phenyl 
substituents,  which  where  present  in  compound  (5),  had  been  replaced  by  an  l-atom,  shows,  in  addition  to 

25  the  complex  parts  which  is  characteristic  for  the  steroid  moiety,  two  vinyl-protons  having  a  slightly  changed 
chemical  shift:  6.44  and  6.86  ppm,  with  tin-satellites  [3J(1  H-C  =  C-1  17/11  9Sn)  =  123/130  and  236/248  Hz, 
respectively]. 

Example  6 

50  After  the  addition  of  50.8  mg  of  iodine,  dissolved  in  5  ml  of  ethanol,  to  the  CDCb  solution  of  compound 
(7)  the  colour  disappears  much  slower.  The  proton-NMR  spectrum  of  the  obtained  compound  in  CDCb 
again  shows  the  complicated  steroid  part  and  two  doublets  at  6.40  and  6.01  ppm,  with  tin-satellites  [3J(1H- 
C  =  C-117/119Sn)  =  195-204  and  306-317  Hz,  respectively],  which  proves  that  this  compound  is  indeed  Z-17- 
(2-phenyldiiodostannyl)vinyl]-4-estren-17-ol. 

8 
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Example  7 

After  the  addition  of  50.8  mg  of  iodine,  dissolved  in  5  ml  of  ethanol,  to  the  CDCb  solution  of  (8),  the 
colour  disappears  much  slower.  The  proton  NMR  spectrum  of  the  obtained  compound  in  CDCb  again 

5  shows  the  complicated  steroid  part  and  one  of  the  two  expected  doublets  at  6.48  ppm.  The  other  doublet  at 
6.72  ppm  is  situated  in  the  complex  region  of  the  aromatic  protons  of  the  steroid  moiety. 

Example  8 

10  101.6  mg  of  iodine  (0.4  mol)  dissolved  in  5  ml  of  chloroform,  was  added  to  95  mg  (0.2  mol)  of  (6) 
dissolved  in  2  ml  of  chloroform.  After  the  disappearence  of  the  colour  of  iodine,  the  solvent  is  evaporated 
under  reduced  pressure.  A  proton  NMR  spectrum  of  a  CDCb  solution  of  the  obtained  compound,  in  which 
two  of  the  three  phenyl  substituents  present  in  compound  (6)  had  been  replaced  by  two  l-atoms,  shows,  in 
addition  to  the  signals  of  the  cyclohexane  part,  doublets  at  6.47  and  6.57  ppm,  with  tin-satellites  [3J(1H- 

15  C  =  C-1  1  7/1  19Sn)  =  188/1  97  and  311/329,  respectively].  This  proves  that  the  obtained  compound  is  indeed  1- 
(2-phenyldiiodostannyl)vinyl]cyclohexanol,  compound  (3). 

Claims 

20  1.  Anti-tumor  compositions,  containing  as  an  active  ingredient  one  or  more  of  the  following  compounds: 

r e p r e s e n t s  

50 

(IV)  (V) 

55  which  last  group  may  be  substituted  by  a  Ci  -C+  alkoxy  group; 
and  X  is  CI,  Br  or  I. 

2.  Anti-tumor  composition  according  to  claim  1,  containing  a  compound  having  the  formula  (1): 

9 
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8.  Anti-tumor  composition,  containing  as  an  active  ingredient  a  compound  having  the  formula  (6): 

(6) 

Claims  for  the  following  Contracting  States  :  ES,  GR 

1.  A  process  for  preparing  anti-tumor  compositions,  characterized  by  combining  as  an  active  ingredient 
one  or  more  of  the  following  compounds: 

(IV)  (V) 

12 
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which  last  group  may  be  substituted  by  a  Ci  -C+  alkoxy  group; 
and  X  is  CI,  Br  or  I; 
with  a  carrier  or  diluent  for  said  active  ingredient. 

A  process  according  to  claim  1,  characterized  by  using  as  said  active  ingredient  a  compound  of 
formula  (1): 

A  process  according  to  claim  1  ,  characterized  by  using  as  said  active  ingredient  a  compound  having 
the  formula  (2): 

13 
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A  process  according  to  claim  1  ,  characterized  by  using  as  said  active  ingredient  a  compound  having 
the  formule  (3): 

(3) 

A  process  for  preparing  anti-tumor  compositions,  characterized  by  combining  as  an  active  ingredient 
a  compound  having  the  formula  (6): 

(6) 

with  a  carrier  or  diluent  for  said  active  ingredient. 

14 
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and  ant i- imf  lammatory  action  of  
organotin  compounds" 
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I  LACK  OF  UNITY  OF  INVENTION 
The  Searcn  Division  considers  that  the  present  European  patent  application  does  not  comply  with  the  requirement  of  unity  of 
invention  and  relates  to  several  inventions  or  groups  of  inventions. 
namely: 

1.  Claims  2  and  1  ( p a r t i a l l y )   :  A n t i - t u m o r   c o m p o s i t i o n  
c o n t a i n i n g   a  compound  h a v i n g   the  f o r m u l a   ( 1 )  
( c o r r e s p o n d i n g   to  (I)  w h e r e i n   A  ( I I I )   r e p r e s e n t s  
( I V ) ) ;   use  of  a  known .  

2.  Cla ims  3-8  and  1  ( p a r t i a l l y )   :  New  compounds  h a v i n g  
f o r m u l a   (2 ) ,   (3 ) ,   (6)  and  t h e i r   use  as  a n t i - t u m o r  
c o m p o s i t i o n s .  
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